BDNF and TrkB Mediate the Improvement from Chronic Stress-induced Spatial Memory Deficits and CA3 Dendritic Retraction.
The brain is capable of improving from a chronically stressed state. The hippocampus in particular appears to "recover" from chronic stress-induced morphological and functional deficits following a post-stress rest period of several weeks. We previously found that hippocampal brain-derived neurotrophic factor (BDNF) was necessary for spatial ability to improve following a post-stress rest period. The following studies are the first to investigate the involvement of BDNF and its TrkB receptor on the recovery process following the end of chronic stress, as it pertains to hippocampal dendritic retraction and spatial memory deficits. In the first study, hippocampal BDNF was downregulated via RNA interference and then hippocampal CA3 and CA1 dendritic complexity were evaluated following chronic stress and a post-stress rest period in male Sprague-Dawley rats. Downregulating hippocampal BDNF prevented the enhancement of CA3 apical dendritic complexity following the rest period. Moreover, chronic stress and downregulated BDNF in the post-stress rest group led to regionally specific enhancements in CA1 dendritic complexity. In the second study, we tested whether the TrkB receptor was involved by administering daily systemic injections of ANA-12, a TrkB receptor antagonist, during the three-week post-stress rest period. ANA-12 prevented the improvement in spatial ability and CA3 apical dendritic complexity following the post-stress rest period. These data demonstrate that hippocampal BDNF acting via its TrkB receptor is necessary during the post-stress rest period in order to improve the impaired hippocampal structural and cognitive outcomes that occur in response to chronic stress.